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FOREWORD

This report was prepared under contract NAS8-20082 and presents the AS-506 "G"
Post-Launch operational trajectory for 16 July 1969.

The work was conducted in coordination with G. Wittenstein, Section Chief,
S&E-AERO-MFT, Aero-Astrodynamics Laboratory, George C. Marshall Space Flight
Center. The data presented in this report were prepared by Messrs. J. Bradford,

R. Maples, J. Reaves, R. Miller, J. Oliver, R. Stewart, and R. Wells.
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Printout Symbol

TIME BASE 1

MACH 1

S-IC CECO

S-IC OECO
S-IC/S-II SEP
S-IT ENGINE START
S-II 90 THRUST
INITIATE IGM

S-II CUTOFF

S-IVB ULL IGN
S-II/S-IVB SEP
S-IVB ENGINE START
S-IVB 90 THRUST
S-IVB ULLAGE JEIT
S-IVB GCS1

EPOT

TB6

S-IVB REIGNITION
S-IVB 90 THRUST
S-IVB GCS2

TLI

NOMENCLATURE LIST

Trajectory Key Event

Liftoff

Mach One

S-IC Center-Engine Cutoff
S-IC Outboard-Engine Cutoff
S-IC/S-II Separation

S-II Engines Ignition

S-II Engines 90~Percent Thrust

Initiate Iterative Guidance Mode

S=II Engines Cutoff

S—-IVB Ullage Rocket Ignition
S-11/S-IVB Separation

S=IVB Engine Ignition

S-IVB Engine 90-Percent Thrust
S-IVB Ullage Case Jettison
S-IVB Guidance Cutoff Signal 1
Earth Parking Orbit Imsertion
Time Base 6

S—-IVB Engine Reignition

S~IVB 90-Percent Thrust

S-IVB Guidance Cutoff Signal 2

Translunar Injection



1.0 PURPOSE
This report is prepared to provide post-launch trajectory data of the AS-506
"G" Manned Lunar Landing Mission to those working groups that require immediate

information about the real-time trajectory.

2.0 PRESENTATION OF DATA

The data presented herein is for the launch date of July 16, 1969, and is desig-
nated "G" mission profile. The Greenwich Mean Time of Guidance Reference Release
(GRR) is 13:31:43.02 and is based on data received in real-time from the Houston

Guidance Flight Controller.

Table 1 contains the critical sequence of events from Guidance Reference Release

to Translunar Injection (TLI) + approximately 3 hours.

Table 2.2 contains trajectory listings which begin at time of first motion and
include launch vehicle boost to orbit, parking orbit, TLI (first opportunity)
and post-TLI (LLI + 25 minutes). The trajectory data are presented in both

metric and English units.

Table 2.3 presents the Translunar Midcourse Correction (TLMC) results for mid~

course delta velocities applied at Time Base 7 (TB7) + 2 hours.

Summarized in Table 2.4 are key trajectory parameters including data for the

S-1C, S-II, and S~-IVB first and second burns (first opportunity).

Presented in Table 2.5 are the spent stage trajectories for the S-IC and S-IT
from the time of S-IC/S-II separation and S-II/S-IVB separation until each stage

impacts.

Table 2.6 contains the trajectory listing for the slingshot maneuvers of the

S~-IVB stage to place the stage in a heliocentric orbit.
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TABLE 2.3
TRANSLUNAR MIDCOURSE CORRECTION (TLMC)

The values presented below pertain to the preflight and
real time midcourse velocities required to return the
S/C probe to the nominal free return trajectory. The
data presented are for a launch azimuth of 72,06 degrees,

Trajectory Prediction Midcourse Velocity
Requirements

PRE-FLIGHT* 9.7 m/sec (31. 8 fps)

REAL TIME#* 7.7 m/sec (25.3 fps)

Note: #*Midcourse applied at TB7 + 2 hrs.
**The midcourse velocity required at TB7 + 1 hr,
and 50 minutes based on real time performance
predictions,
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TABLE 2.4
TRAJECTORY SUMMARY

A. LAUNCH

Launch Complex and Pad
Latitude; deg North of Equator
Longitude; deg East of GM

B. INTO-ORBIT TRAJECTORY SUMMARY
S-IC Stage

Tilt and Roll Initiation; sec

Time of Maximum Dynamic Pressure; sec
Maximum Dynamic Pressure; new/m2

Time of Center-Engine Cutoff (CECO); sec
Time of Outboard-Engine Cutoff (OECO); sec
Pitch Attitude from Horizontal at OECQ; deg
Inertial Flight-Path Angle at OECO; deg
Inertial Velocity at OECO; m/sec

Altitude at OECO; m

Range at OECO; m

Latitude at OECO; deg N

Longitude at QECO; deg E

S-II Stage

Time of 90% Thrust; sec

Time of S~I1 CECO; sec

Time of Engine Cutoff (ECQ); sec

Pitch Attitude Angle from Horizontal at ECO; deg
Inertial Flight-Path Angle at ECQO; deg

Inertial Velocity at ECO; m/sec

Altitude at ECO; m

Range at ECO; m

Latitude at ECO; deg N

Longitude at ECO; deg E
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39, A
28.608422
1279.395867

13.50
81.00
34725.243
135.0
160.819
21.201758
70.365148
2755.6109
66731.000
49.786266
28.861279
280.294490

165.219
462,000
551.384
-6.097084
89.33912
6938.8816
187986.0
88.594922
31.914594
296.0333762



TABLE 2.4 (Continued)
TRAJECTORY SUMMARY

B. INTO-ORBIT TRAJECTORY SUMMARY ,(Continued)

§~-IVB First Burn
Time of 907% Thrust; sec
Time of Guidance Cutoff Signal (GCS1l); sec
Pitch Attitude from Local Horizontal at GCS1l; deg
Inertial Flight-Path Angle at GCS1l; deg

Inertial Velocity at GCSl; m/sec
Altitude at GCSLl; m

Range at GCSl; m

Latitude at GCSl; deg N
Longitude at GCS1l; deg E

Parking Orbit Insertion Conditions

Geocentric Radius; m
Inertial Velocity; m/sec
Inertial Path Angle; deg
Inclination Angle; deg
Descending Node; deg
Eccentricity

Orbital Period; sec

C. S-IVB SECOND BURN - FIRST OPPORTUNITY

Time of 907 Thrust; sec

Time of Guidance Cutoff Signal (GCS2); sec
Pitch Attitude from Horizontal at GCS2; deg
Inertial Flight-Path Angle at GCS2; deg
Inertial Velocity at GCS2; m/sec

Altitude at GCS2; m

Range at GCS2; m

Latitude at GCS2; deg N

Longitude at GCS2; deg E
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557.884
699.22793
~22.17356
90.002205
7791.4071
191339.56
1423.1607
32.666871
296.033762

6563308.7
7793.1014
90.001449
32.531447
123.10042
.0010449
5284.3769

9857.50
10203.801
50.053105
83.041294
10838.658
323847.31
4872.1147
9.5412146
194.45002



TABLE 2.4 (Continued)
TRAJECTORY SUMMARY

C. S-IVB SECOND BURN - FIRST OPPORTUNITY (Continued)

First-Opportunity Injection Conditions

Geocentric Radius; m 6714982.9
Inertial Velocity; m/sec 10831.069
Inertial Path Angle; deg 82,588522
Inclination Angle; deg 31.379103
Descending Node; deg 121.86592
Eccentricity 0.97667179
Twice Specific Energy; m2/sec2 1408484.0

Radius of Apogee; km 559401.776
Radius of Perigee; km 6601.924
Orbital Period; sec 1498291.321
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